Lipopolysaccharide-activated microglia lower P-glycoprotein function in brain microvascular endothelial cells.
P-glycoprotein, an efflux transporter that is highly expressed at the blood-brain barrier (BBB), is involved in the traffic of several compounds across the BBB. BBB disruption under pathological conditions is observed in parallel with microglial activation. Previous studies of the interaction between rat brain endothelial cells (RBECs) and microglia have shown that lipopolysaccharide (LPS) activated microglia increase the permeability of RBECs through a mechanism involving NADPH oxidase. In this study, to investigate whether LPS-activated microglia are linked to P-gp dysfunction at the BBB, we examined the effect of LPS on P-gp function in a coculture system with RBECs and rat microglia. When LPS at a concentration showing no effect on the RBEC monolayer was added for 6h to the abluminal side of the RBEC monolayer and RBEC/microglia cocultures, cellular accumulation of the P-gp substrate rhodamine 123, in RBECs, was increased by LPS in the RBEC/microglia coculture. This increased accumulation of rhodamine 123 in RBECs was blocked by diphenyleneiodoniumchloride, an NADPH oxidase inhibitor. P-gp expression on RBECs was not influenced by treatment with LPS in either RBEC monolayers or RBEC/microglia cocultures. These findings suggest that activated microglia induce P-gp dysfunction at the BBB through an NADPH oxidase-dependent pathway.